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ABSTRACT 

T h e  o b j e c t i v e  of t h i s  p r o j e c t  was t o  i n c o r p o r a t e  

s i m e t h i c o n e  i n  a s y r u p y  o r  c l e a r  b a s e  l i q u i d  o r a l .  

B e s t  r e s u l t s  were  o b t a i n e d  w h e n  a c o m m e r c i a l l y  

a v a i l a b l e  e m u l s i o n  c o n c e n t r a t e  was s t a b i l i z e d  w i t h  

C a r b o p o l s  r e s i n s .  T h e  u s e  of 0 . 2 %  n e u t r a l i z e d  C a r b o p o l B  

r e s i n  i n  c o m b i n a t i o n  w i t h  g l y c e r i n  a n d  p r o p y l e n e  g l y c o l  

p r o d u c e d  a v e r y  s t a b l e  f o r m u l a t i o n  w h i c h  d i d  n o t  s h o w  

a n y  s e p a r a t i o n  o r  c r e a m i n g  f o r  t h e  d u r a t i o n  o f  t h e  s t u d i e s .  

" C o r r e s p o n d e n c e  
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692 BANGA ET AL. 

INTRODUCTION 

S i m e t h i c o n e ,  a n  a n t i f l a t u l a n t ,  i s  a v i s c o u s ,  

t r a n s l u c e n t ,  o d o r l e s s  a n d  t a s t e l e s s  f l u i d  w h i c h  i s  

i n s o l u b l e  i n  w a t e r ,  a l c o h o l  a n d  o t h e r  s o l v e n t s  c o m m o n l y  

u s e d  i n  l i q u i d  T h e  f o r m u l a t i o n  o f  s i m e t h i c o n e  

i n t o  a n  a e s t h e t i c a l l y  e l e g a n t  c l e a r  b a s e ,  h o w e v e r ,  i s  

e x t r e m e l y  d i f f i c u l t  i n  v i e w  o f  t h e  p h y s i c o c h e m i c a l  

c h a r a c t e r i s t i c s  o f  s i m e t h i c o n e .  

R e p o r t s  i n  t h e  l i t e r a t u r e  a d d r e s s  t h e  i n c o r p o r a -  

t i o n  o f  s i m e t h i c o n e  i n  o i n t m e n t s ,  d e r m a t o l o g i c a l  

p r e p a r a t i o n s  , t a b l e t s  4 ’ 5 ,  s u s p e n s i o n s 4 ,  a n d  c o s m e t i c  

f o r m u l a t i o n s  4 y 6 ,  

i n c o r p o r a t i o n  i n t o  s y r u p  o r  c l e a r  l i q u i d  v e h i c l e s .  We 

s t u d i e d  t h r e e  d i f f e r e n t  a p p r o a c h e s  t o  p r e p a r e  c l e a r  b a s e  

l i q u i d  p r e p a r a t i o n s  o f  s i m e t h i c o n e :  a s o l u t i o n  u s i n g  a 

c o s o l v e n t  s y s t e m ;  a n  e m u l s i o n  w i t h  i n t e r n a l  a n d  e x t e r n a l  

p h a s e s  w i t h  s i m i l a r  i n d i c e s  o f  r e f r a c t i o n  s o  t h a t  t h e  

p r o d u c t  a p p e a r s  c l e a r ;  a n d  a g e l  s t a b i l i z e r  p o s s e s s i n g  

s i m i l a r  i n d i c e s  o f  r e f r a c t i o n .  

3 

b u t  no c o m p a r a b l e  r e p o r t s  o n  i t s  

MATERIALS A N D  METHODS 

T h i s  s t u d y  c o n s i s t e d  o f  t w o  p a r t s :  1 )  p r e p a r a t i o n  

o f  d i f f e r e n t  f o r m u l a t i o n s ;  a n d  2 )  e v a l u a t i o n  o f  t h e i r  

s t a b i l i t y .  

F o r m u l a t i o n  E v a l u a t i o n :  

C r i t e r i a  1 :  When  f r e s h l y  p r e p a r e d ,  t h e  p r o d u c t  s h o u l d  

b e  u n i f o r m  t o  t h e  n a k e d  e y e .  

C r i t e r i a  2 :  I f  C r i t e r i a  1 was s a t i s f i e d ,  t h e  p r o d u c t  

s h o u l d  r e m a i n  p h y s i c a l l y  s t a b l e  a t  room t e m p e r a t u r e  f o r  

15  d a y s .  

C r i t e r i a  3 :  I f  C r i t e r i a  1 was s a t i s f i e d ,  t h e n  t h e  

p r o d u c t  s h o u l d  r e m a i n  p h y s i c a l l y  s t a b l e  a t  4 5 ° C  f o r  5 
d a y s .  T h i s  s t u d y  was d o n e  i n  c l o s e d  100 m l  g r a d u a t e d  

c y l i n d e r s .  M i c r o s c o p i c  e x a m i n a t i o n  was r e p e a t e d  a t  t h e  

e n d  o f  t h e  room t e m p e r a t u r e  s t u d y  i f  C r i t e r i a  2 was 

s a t i s f i e d  a n d  a t  t h e  e n d  o f  t h e  4 5 ° C  s t u d y  i f  C r i t e r i a  3 

w a s  s a t i s f i e d ,  A l s o ,  i f  C r i t e r i a  1 ,  2 a n d  3 was 
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INCORPORATION OF SIMETHICONE INTO ORALS 693 

s a t i s f i e d ,  t h e n  c e n t r i f u g a t i o n  was u s e d  a s  a m e a n s  t o  

c o m p a r e  d i f f e r e n t  f o r m u l a t i o n s .  

S t u d i e s  f o r  C r i t e r i a  2 a n d  3 :  T h e  f o r m u l a t i o n  was 

e v a l u a t e d  f o r  b r e a k i n g  ~ n d  c r e a m i n g .  I n  o r d e r  t o  

m i n i m i z e  s u b j e c t i v i t y  O F  o b s e r v a t i o n s ,  b r e a k i n g  a n d  

c r e a m i n g  was  q u a n t i f i e d  o n  a s c a l e  f r o m  1 t o  5 a s  

f o l l o w s  : 1 = s a t i s f a c t o r y  c o n d i t i o n ;  2 = s l i g h t  

i n h o m o g e n e i t y ;  3 = b e g i n n i n g  o f  c r e a m i n g ;  4 = n o t i c e a b l e  

c r e a m i n g ;  a n d  5 = s e p a r a t e d l c r e a m e d  p r o d u c t .  

C r i t e r i a  2 a n d  3 were  s a t i s f i e d  i f  t h e r e  was n o  

b r e a k i n g ,  a n d  a n y  c r e a m i n g  c o u l d  b e  r e d i s p e r s e d  o n  

s h a k i n g .  R e d i s p e r s i o n  was  t o  b e  d o n e  o n l y  a t  t h e  e n d  

o f  t h e  s t u d y ,  i . e . ,  a t  t h e  e n d  o f  15 d a y s  a t  room 

t e m p e r a t u r e  ( 2 5 ° C )  a n d  a t  t h e  e n d  o f  5 d a y s  a t  4 5 ° C .  

P r e p a r a t i o n  o f  F o r m u l a t i o n s :  S i m e t h i c o n e ,  a s  w e l l  a s  

c o m m e r c i a l l y  a v a i l a b l e  c o n c e n t r a t e d  ( 3 0 % )  e m u l s i o n s ,  

were u s e d  i n  t h e  s t u d y  7-10 , 

e x h i b i t  t h e  f o l l o w i n g  c o m m o n  f e a t u r e s ,  u n l e s s  o t h e r w i s e  

i n d i c a t e d :  ( 1 )  A l l  f o r m u l a t i o n s  were d o n e  i n  d u p l i c a t e ;  

( 2 )  S i m e t h i c o n e  was u s e d  i n  a c o n c e n t r a t i o n  o f  40  mg 

p e r  5 m l . ;  ( 3 )  A m a r a n t h  was u s e d  a s  a c o l o r i n g  a g e n t  i n  

a c o n c e n t r a t i o n  o f  0.001% t o  a i d  i n  t h e  v i s u a l  e x a m i n a -  

t i o n  o f  a n y  p h y s i c a l  i n s t a b i l i t y  o r  s e p a r a t i o n ;  ( 4 )  A 

h a n d - m i x e r  l1 was u s e d  f o r  i n i t i a l  m i x i n g  f o l l o w e d  b y  

h o m o g e n i z a t i o n  u s i n g  a n  E r w e k a  l 2  h o m o g e n i z e r  f o r  a 

p e r i o d  o f  3 m i n u t e s .  

~ 1 1  f o r m u l a t i o n s  were t o  

T h e  v a r i o u s  a p p r o a c h e s  u s e d  h a v e  b e e n  c l a s s i f i e d  

u n d e r  s u b h e a d i n g s .  T h e s e  e x p e r i m e n t s  h a v e  b e e n  

s u m m a r i z e d  i n  T a b l e  I .  

Use o f  T w e e n s  a n d  S p a n s :  T h e  f i r s t  a t t e m p t  i n v o l v e d  

t h e  u s e  o f  T w e e n  t o  s t u d y  w h e t h e r  o r  n o t  T w e e n  8OI3 

c a u s e  e m u l s i f i c a t i o n  o f  s i m e t h i c o n e  a t  h i g h e r  c o n c e n t r a -  

t i o n s  ( F o r m u l a t i o n s  1 a n d  2 ) .  I n  F o r m u l a t i o n  No. 3 ,  a 

c o m b i n a t i o n  o f  T w e e n  80 a n d  S p a n  8014 was  u s e d .  T h e  

l i q u i d  v e h i c l e  was m o d i f i e d  t o  i n c l u d e  2 0 %  g l y c e r i n 1 5  

t o  i n c r e a s e  v i s c o s i t y  f o r  b e t t e r  s t a b i l i t y .  

w o u l d  
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INCORPORATION OF SIMETHICONE INTO ORALS 695 

A n o t h e r  m o d i f i c a t i - o n  i n v o l v e d  a c h a n g e  i n  t h e  

t e c h n i q u e  o f  e m u l s i f i c a t i o n .  T h u s ,  i n  F o r m u l a t i o n  No. 4 

a n d  5 ,  a p r i m a r y  e m u l s i o n  was f o r m e d  f i r s t .  T h e  a b o v e  

F o r m u l a t i o n  No. 5 u s e d  D o w  C o r n i n g  F l u i d  2 0 0 .  T h i s  f l u i d  i s  

m u c h  l e s s  v i s c o u s  ( 500  c p s  a t  2 5 ° C )  t h a n  t h e  s i m e t h i c o n e  

s o  w e  c o u l d  s t u d y  t h e  e f f e c t  o f  v i s c o s i t y  on f o r m u l a t i o n .  

A n o t h e r  f o r m u l a t i o n  (No.  6 )  i n v o l v e d  t h e  i n c o r p o r a -  

t i o n  o f  g l y c e r y l  m o n o s t e a r a t e  l 6  a n d  s o d i u m  l a u r y l  s u l f a t e  

( S L S ) 1 7  a s  e m u l s i o n  s t a b i l i z e r s ,  G l y c e r y l  m o n o s t e a r a t e  

was m e l t e d  a n d  m i x e d  w i t h  S L S ,  T w e e n  8 0 ,  S p a n  8 0 ,  a n d  

s i m e t h i c o n e  a n d  t h i s  m i x t u r e  a d d e d  t o  t h e  a q u e o u s  p h a s e  

a s  i n  F o r m u l a t i o n  No. 3 .  

Use o f  S i l i c a  a s  a n  A d s o r b e n t :  A n o t h e r  m e t h o d  was  t o  

i n c o r p o r a t e  s i m e t h i c o n e  i n  a 40% s o l u t i o n  o f  g l y c e r i n  i n  

w a t e r  b y  f i r s t  a d s o r b i n g  i t  on  S Y L O I D @  2 4 4  F P  

( F o r m u l a t i o n  No. 7 ) .  

Use o f  G - E m u l s i f i e r s :  

l a n o l i n  d e r i v a t i v e s ,  tire c o m m e r c i a l l y  a v a i l a b l e  a n d  h a v e  

b e e n  r e p o r t e d  a s  g o o d  e m u l s i f i e r s  . S i m e t h i c o n e  0 . 8 %  

( 2 . 4  g )  i n  a 300 m l  b a t c h  s i z e  was u s e d  a n d  t h e  f o l l o w i n g  

two b l e n d s  o f  e m u l s i f y i n g  a g e n t s  t r i e d :  F o r m u l a t i o n  No. 

8 was  G - 1 4 7 1 ,  0 . 2 5 2 ,  G - 1 7 9 0  0 . 2 5 % ,  a n d  G - 2 1 6 2  0 . 2 5 % .  

F o r m u l a t i o n  No. 9 was G - 2 1 6 2  0 . 4 0 %  a n d  G - 1 4 4 1  0 . 4 0 % .  

Use o f  N o n a q u e o u s  P a r e n t e r a l  S o l v e n t s :  S p i e g e l  a n d  

N o s e w o r t h y ” ,  i n  t h e i r  r e v i e w  o f  n o n a q u e o u s  s o l v e n t s  u s e d  

i n  p a r e n t e r a l  p r o d u c t s ,  c i t e d  a n u m b e r  o f  s o l v e n t s  t h a t  

m i g h t  b e  u s e f u l  i n  o r , 3 l  1 - i q u i d s .  Some w a t e r  s o l u b l e  

s o l v e n t s  s e l e c t e d  f r o m  t h i s  r e v i e w  were u s e d  ( T a b l e  2 ) .  

Use o f  B r i i @  E m u l s i f i e r s :  E x p e r i m e n t s  were d o n e  t o  

e m u l s i f y  s i m e t h i c o n e  u s . i n g  B r i j @  s u r f a c t a n t s  l i s t e d  i n  

T a b l e  3 .  E q u a l  p a r t s  o f  B r i j @  30 ( H L B  9 . 5 ) ’ l  a n d  B r i j @  35  

( H L B  1 6 . 9 )  *’ were  u s e d  a s  t h e  e m u l s i f y i n g  a g e n t s  i n  

F o r m u l a t i o n s  1 7  a n d  1 8 .  I n  F o r m u l a t i o n  No. 1 9 ,  a p r i m a r y  

e m u l s i o n  o f  s i m e t h i c o n e  w a s  m a d e  r i r s t .  F o r m u l a t i o n  No. 2 0  

u s e d  D o w  C o r n i n g  F l u i d  2 0 0 .  

Use o f  D i f f e r e n t  L i q u i d  V e h i c l e s :  A n o t h e r  s e r i e s  of  

e x p e r i m e n t s  i n v o l v e d  e v a l u a t i n g  t h e  s t a b i l i t y  o f  
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G - E m u l s i f i e r s 1 9  , p o l y o x y e t h y l e n e  
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698 BANGA ET A L .  

s i m e t h i c o n e  e m u l s i o n s  f o r m e d  u s i n g  B r i j  s u r f a c t a n t s  i n  

d i f f e r e n t  l i q u i d  v e h i c l e s  a r e  l i s t e d  i n  T a b l e  4 .  
Use o f  Dow C o r n i n g  M e d i c a l  A n t i . f o a m  AF E m u l s i o n :  Dow 

C o r n i n g  M e d i c a l  A n t i f o a m  A F  e m u l s i o n  i s  a v i s c o u s  c r eamy  

30% s i m e t h i c o n e  e m u l s i o n  w h i c h  was u s e d  w i t h  t h e  

d i f f e r e n t  l i q u i d  v e h i c l e s  u s e d  e a r l i e r  f o r  t h e  B r i j  

e m u l s i o n  ( T a b l e  4 ) .  T a b l e  5 c o n t a i n s  a l i s t  o f  

t h e  f o r m u l a t i o n s  m a d e  i n  t h i s  m a n n e r .  

Use o f  U n i o n  C a r b i d e  SENTRY@ E m u l s i o n :  U n i o n  C a r b i d e s '  

SENTRY@ e m u l . s i o n  i s  a w h i t e  30% s i m e t h i c o n e  e m u l s i o n  

w h i c h  was u s e d  i n  a s i m i l a r  m a n n e r  a s  l i s t e d  i n  T a b l e  6 .  

C e n t r i f u g a t i o n  S t u d i e s :  F o r m u l a t i o n s  w h i c h  s a t i s f i e d  

C r i t e r i a  1 ,  2 a n d  3 were  s u b j e c t e d  t o  c e n t r i f u g a t i o n  i n  

s c r e w - c a p p e d  g l a s s  t u b e s  a t  3000 r p m  f o r  2 0  m i n u t e s  u s i n g  

a B e c k m a n  M o d e l  T J - 6  c e n t r i f u g e z 4  ( " g "  v a l u e  1 5 3 0 ) .  

23 

R E S U L T S  

T w e e n s  a n d  S p a n s  a r e  c o n v e n t i o n a l l y  u s e d  a s  

e m u l s i f y i n g  a g e n t s  b o t h  s i n g u l a r l y  a n d  i . n  c o m b i n a t i o n .  

A c o m b i n a t i o n  o f  b o t h  h a s  b e e n  r e p o r t e d  t o  c a u s e  s e l f -  

e m u l s i f i c a t i o n  o f  o i l s  25. A l s o ,  s i n c e  t h e  t e c h n i q u e  o f  

e m u l s i f i c a t i o n  i s  a s  i m p o r t a n t  a s  t h e  e m u l s i f y i n g  

a g e n t  i t s e l . f ,  t h e  p r e p a r a t i o n  t e c h n i q u e  was a l s o  m o d i f i e d  

w h i l e  k e e p i n g  t h e  f o r m u l a  t h e  same.  I t  was o b s e r v e d  t h a t  

m a k i n g  a p r i m a r y  e m u l s i o n  f i r s t  h e l p e d  i m p r o v e  f o r m u l a t i o n  

s t a b i l i t y  a n d  a l o w  v i s c o s i t y  s i m e t h i c o n e  c o u l d  b e  more 

e a s i l y  d i s p e r s e d .  A s  a r e s u l t ,  o n l y  F o r m u l a t i o n  No. 5 ,  

p a s s e d  C r i t e r i a  1 .  

S Y L O I D  m i c r o n - s i z e d  s i l i c a s  h a v e  b e e n  r e p o r t e d  t o  

a d s o r b  i n t e r n a l l y  u p  t o  t h r e e  t i m e s  t h e i r  o w n  w e i g h t  o f  

m a n y  l i q u i d s  b y  v i r t u e  o f  t h e i r  l a r g e  s u r f a c e  a r e a .  

T h e y  a r e  o d o r l e s s ,  t a s t e l e s s ,  f i n e l y - d i v i d e d ,  a m o r p h o u s  

p o w d e r s  w i t h  a r e E r a c t i v e  i n d e x  ( 1 . 4 6 )  s i m i l a r  t o  m a n y  

l i q u i d s  s u c h  a s  g l y c e r i n  a n d  s o r b i t o l ,  w h i c h  m a k e s  t h e m  

i n v i s i b l e  i n  t h e s e  l i q u i d s .  F o r m u l a t i o n  No. 7 p a s s e d  

C r i t e r i a  1 a n d  m i c r o s c o p i c  o b s e r v a t i o n  s h o w e d  a d i f f u s e  

s t r u c t u r e  r a t h e r  c h a n  a n y  d i s c r e t e  d i s p e r s e d  s i m e t h i c o n e  

d r o p l e t s ,  i n d i c a t i n g  t h a t  s i m e t h i c o n e  was a d s o r b e d  o n t o  
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m i c r o n - s i z e d  s i l i c a  p a r t i c l e s .  O n  c o n t i n u e d  o b s e r v a t i o n  

t h e  f o r m u l a t i o n  s h o w e d  c r e a m i n g  t h a t  was e a s i l y  r e d i s -  

p e r s e d .  T h e  p h y s i c a l  s t a b i l i t y  p r e s e n t e d  a n  u n u s u a l  

f e a t u r e  i n  t h e  s e n s e  t h a t  t h e  d i s p e r s e d  c o l l o i d  s p l i t  u p  

i n t o  t w o  p a r t s  - o n e  r i s i n g  t o  t h e  t o p  a n d  t h e  o t h e r  

s e t t l i n g  t o  t h e  b o t t o m  w i t h  c l e a r  l i q u i d  i n  b e t w e e n .  

F o r m u l a t i o n s  8 t h r o u g h  18 f a i l e d  t o  meet C r i t e r i a  1 

a n d  were  n o t  f u r t h e r  e v a l u a t e d .  

B r i j  s u r f a c t a n t s  a r e  a s e r i e s  o f  e m u l s i f y i n g  a g e n t s  

r e p o r t e d  t o  b e  e f f e c t i v e  i n  t h e  e m u l s i f i c a t i o n  o f  

s i l i c o n e  o i l s  i n  d e r m a t o l o g i c a l  v e h i c l e s .  S u c c e s s f u l  

f o r m u l a t i o n s  c o u l d  b e  m a d e  ( 1 9  a n d  2 0 )  i f  a p r i m a r y  

e m u l s i o n  was f o r m e d  f i r s t .  F o r m u l a t i o n s  m a d e  u s i n g  D o w  

C o r n i n g  F l u i d  2 0 0  e x h i b i t e d  v e r y  g o o d  p h y s i c a l  s t a b i l i t y .  

S i m e t h i c o n e  p r i m a r y  e m u l s i o n s  m a d e  u s i n g  B r i j  s u r -  

f a c t a n t s  were t h e n  e v a l u a t e d  f o r  p h y s i c a l  s t a b i l i t y  i n  

d i f f e r e n t  l i q u i d  v e h i c l e s .  A l l  f o r m u l a t i o n s  ( 2 1 - 2 8 )  were  

s t a b l e  a t  t h e  t i m e  o f  p r e p a r a t i o n  s i n c e  a p r e f o r m e d  

p r i m a r y  e m u l s i o n  was u s e d .  H o w e v e r ,  b e h a v i o r  d u r i n g  t h e  

2 5 ° C  ( R T )  a n d  4 5 ° C  s t u d y  d e p e n d e d  o n  t h e  n a t u r e  o f  t h e  

l i q u i d  v e h i c l e .  

F o r m u l a t i o n s  2 1  t h r o u g h  2 3 ,  u s i n g  s y r u p  o r  50% 

g l y c e r i n  s h o w e d  p h y s i c a l  i n s t a b i l i t y .  A d d i t i o n  o f  o t h e r  

s o l v e n t s  s u c h  a s  p r o p y l e n e  g l y c o l ,  PEG 4 0 0 ,  e t c . ,  t o  

g l y c e r i n  ( F o r m u l a t i o n  No. 2 3 )  d i d  n o t  i m p r o v e  s t a b i l i t y .  

T h e  r e m a i n i n g  f o r m u l a t i o n s  u s e d  p r e f o r m e d  l i q u i d  

p h a s e s  a n d ,  a s  s u c h ,  s a t i s f i e d  C r i t e r i a  1 a n d  were 

f u r t h e r  e v a l u a t e d .  

C a r b o p o l @  r e s i n s  a r e  e x c e l l e n t  e m u l s i o n  s t a b i l i z e r s  

a n d  m a i n t a i n  t h e i r  v i s c o s i t y  a t  t e m p e r a t u r e s  a p p r o a c h i n g  

6 0 " C ,  e f f e c t i v e l y  k e e p i n g  d i s p e r s e d  p h a s e  d r o p l e t s  

i m m o b i l i z e d  a n d  m a i n t a i n i n g  e m u l s i o n  i n t e g r i t y .  E x c e l l e n t  

r e s u l t s  were o b t a i n e d  b y  u s i n g  0 . 2 %  C a r b o p o l  r e s i n  i n  

c o n j u n c t i o n  w i t h  g l y c e r i n  a n d  p r o p y l e n e  g l y c o l  ( F o r m u -  

l a t i o n  No. 2 6 ) .  T h i s  f o r m u l a t i o n  d i d  n o t  r e q u i r e  

r e d i s p e r s i o n  a t  t h e  e n d  o f  t h e  s t u d y  as n o  s e p a r a t i o n  
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INCORPORATION OF SIMETHICONE INTO ORALS 703 

was o b s e r v e d .  I n  o t h e r  C a r b o p o l s  f o r m u l a t i o n s ,  some 

c r e a m i n g  was o b s e r v e d ,  b u t  i t  w a s  e a s i l y  r e d i s p e r s e d .  

E f f e c t  of C e n t r i f u g a t i o n :  C e n t r i f u g a t i o n  o f  f o r m u l a t i o n  

f o r m u l a t i o n s  r e s u l t e d  i n  t h e  c r e a m i n g  a n d / o r  c o a l e s c e n c e  

o f  t h e  l o w  v o l u m e  d i s p e r s e d  p h a s e  ( s i m e t h i c o n e )  w h i c h  s e p a r -  

a t e d  o u t  a s  a t h i n  w h i t i s h  l a y e r  o n  t o p .  A l l  s e p a r a t e d  

i n  t h e  m a n n e r  d e s c r i b e d  e x c e p t  f o r  F o r m u l a t i o n s  No. 3 0 ,  3 4 ,  

3 5 ,  4 1 ,  4 2  a n d  4 3 ,  w h i c h  were m a d e  by  s t a b i l i z i n g  c o m m e r c i a l  

s i m e t h i c o n e  e m u l s i o n  w i t h  C a r b o p o l s  r e s i n .  

M i c r o s c o p i c  S t u d i e s :  L i t t l e  v a r i a t i o n  was o b s e r v e d  i n  t h e  

p a r t i c l e  s i z e  a t  t h e  e n d  o f  t h e  2 5 ° C  ( R T )  a n d  4 5 ' C  s t u d y  

p e r i o d s .  

CONCLUSIONS 

D i f f e r e n t  f o r m u l a t i o n s  a n d  t e c h n i q u e s  were u s e d  t o  

p r e p a r e  a c l e a r  l i q u i d  p r o d u c t  o f  s i m e t h i c o n e .  Of t h e s e ,  

S y r u p  N F ,  e x h i b i t e d  t h e  g r e a t e s t  p h y s i c a l  s t a b i l i t y  p r o b -  

lem a s  t h e  p r o d u c t  c o u l d  r iot  b e  r e d i s p e r s e d  a f t e r  t h e  s t u d y  

p e r i o d .  

i n  c o m b i n a t i o n  w i t h  g l y c e r i n  a n d  p r o p y l e n e  g l y c o l  a n d  

f o r m u l a t i o n s  s i m i l a r  t o  t h i s  s h o u l d  b e  f u r t h e r  s t u d i e d .  

E x c e l l e n t  r e s u l t s  were o b t a i n e d  u s i n g  0 . 2 %  C a r b o p o l @  

1 .  

2 .  

3 .  

4 .  

5 .  

6 .  

7 .  
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